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ANIMAL 
KINGDOM. Protection of Wild Animals 


()*" OF OUR IMPERATIVE PURPOSES, past and present, is that of 
encouraging measures for the protection of wild animals in 
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their natural environments. Fifty years ago, in its earliest years, 
our Society soon scored a notable record of accomplishment in 
preserving threatened species in the United States. The success 
attained in recent decades, through the concerted efforts of 
many organizations, including our own, is remarkable because 
it can now be said that, with a few exceptions, the future of the 


fauna of our country is more secure than at any time within the 
last century. 


In This Issue 


This condition, however, is far from true in many other parts 
of the world. Presently the threat against many species of mam- 
Zebras and Wildebeest at mals and birds in Asia, in Africa and in parts of the Western 
an African Waterhole Hemisphere, is critical to a degree. There are, for instance, 
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It’s Carrot Oil That spread on a worldwide basis. Consequently, we have been 
Makes Our Flamingos concentrating on certain key areas where we believe our Zoo- 
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: Alaska is a case in point; our interest there goes back ten years 
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aul yntoa 0 LT and includes a basic study by the Conservation Foundation and 
Skunks—Variation on informative surveys by such outstanding men as Starker Leo- 
a Natural Theme pold, Fraser Darling and Olaus Murie. Within the last two 
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years we have been expending our energies principally upon the 
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os tae ee 182 problem of preserving wildlife in East Africa, where the situa- 


etal foam ithe tion is especially acute. At the same time we have been gather- 
Conservation Foundation 187 ing information about the status of wildlife in that vast conti- 
Behind the Scenes 188 nent as a whole. In this issue there appears the first of a series 
Index to Volume LXI 190 of articles concerning this subject. 


Be IEEE We are also at this time exploring the desirability of estab- 
Vol. LX] Ti Sass No. 6 lishing a center for international wildlife protection to be 
launched under the joint auspices of the Zoological Society and 
the Conservation Foundation. There is definite need for con- 
centration of action in this country, for many Americans are 
keenly interested in the problem and no doubt would wish to 
support sustained programs of work for this vital cause. 


All photographs by JEANIE TREICHEL Open-couniry scenes such as this, with zebre 

grazing in the Gorongoza National Park i 
Mozambique, are no longer commonplace i 
Africa, for wild fauna is being replaced by ex 
cessive numbers of domestic stock. Right - 


Greater Kudu bulls on the edge of Etosha Pai 
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N ORDER 10 obtain first-hand information concerning wildlife protection problems in Africa, 
| the New York Zoological Society, together with the Conservation Foundation, sought out 
a qualified person who would be capable of making an over-all survey of conditions in that 
continent. We selected George Treichel who, in addition to taking graduate work in zoology 
and geography at the University of California, had had field experience in the western United 
States, arctic Alaska and in the Caribbean, and who also had specialized in studies of African 
fauna. 

His work in Africa extended over a year and a half. He was accompanied by his wife, who 
was responsible for the compilation of field notes. Mr. Treichel was stricken with poliomyelitis 
at the very end of his work, but we are happy to report that he is making a fine recovery so 
that he is now commencing work on the enormous accumulation of notes gathered in the field. 
As one aspect of organizing this material for eventual publication in a “Handbook of African 
National Parks and Wildlife Reserves,” he has undertaken a series of articles for ANIMAL 


Kincpom, of which this is the first. 


HEN THE Quick darkness falls on the 

bush country of Africa, and the camp- 

fire is burning and the day’s work is 
me, there comes a time for thinking and talk- 
g and trying to see the pattern in that day’s and 
| the other days’ experiences. Trying, in short, 
comprehend Africa and foresee the future of 
wildlife. Man’s use and abuse of this resource 
as a subject that never failed. 
Lam thinking of one evening in particular, al- 
ough there were scores like it. In the final hour 
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before sunset we had watched families of ele- 
phants and herds of antelopes gathering at their 
favorite watering pools along the Luangwa River 
in eastern Northern Rhodesia. As the sun went 
down hundreds of carmine bee-eaters circled and 
landed at their cavities in the river bank. 

We were in the last days of a long dry season 
and the scene on either side of the waterway was 
parched and dusty — dusty as only Africa can be. 
In a few days the abundant rains would arrive 
from the Indian Ocean and this thirsty bush 
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country would be magically transformed into a 
green panorama and the river would roar might- 
ily again. No longer dependent on the critical 
dry season waters, the herds would disperse over 
hundreds of square miles to forage and graze, and 
new giraffe, impala and puku antelope calves 
would be dropped into a fresh green environment. 

On one of the escarpments far to the northwest 
a patch of raw Africa was burning; it was too far 
away for our ears to catch the crackling of the ele- 
phant grass as it flamed up, but we had heard it 
often enough. Fire has shaped the vegetation over 
immense tracts and in no other part of the world 
does it play such a significant role. It is believed 
that at present fires are more frequent and wide- 
spread than they were in earlier times and the 
result is often the deterioration of habitat. 

We were sharing the campfire of the Warden 
of this particular area that night and inevitably 
our conversation turned to the future of the Lu- 
angwa Valley wildlife reserves. The future of this 
valley, like that of most outstanding faunal areas 
in Africa, is precarious, and for the usual three 
reasons: 

Rapidly expanding indigenous populations re- 
quiring a little more land each year; 

Rising African nationalism, which in time may 
eliminate the Europeans who, up to the present 
time, have been responsible for the wildlife 
TeServes; 

The customary degree of colonial administra- 
tive apathy in matters relating to wild animal 
conservation outside of the major national parks. 

Now it is true that almost everyone, even the 
most severe critics of wild animals, is convinced 
that the wildlife must not be permitted to become 
completely eradicated over its entire range. Yet 
good animal areas are slowly slipping away. 

The Warden, that night along the Luangwa, 
asked us a good many things about conservation 
procedure in North America and particularly 
about the public response when outstanding wil- 
derness and wildlife areas are threatened by com- 
mercial or military interests. The wildlife enthusi- 
asts of Africa are keen to learn how people in 
other lands are attempting to arrest the tide of 
desecration. 

Like so many of his energetic colleagues, he 
was curious, too, about the reasons for our exten- 
sive safari through most of the great wildlife 
areas — places, incidentally, that he himself 
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greatly wanted to see at first hand. We explaine 
that there was insufficient detailed knowledge | 
international wildlife conservation problems | 
our country and that the New York Zoologic 
Society and the Conservation Foundation we 
trying to do something to promote American i 
terest and participation in what might be calle 
our international wildlife heritage. That, we e 
plained, was why we had been sent on a stuc 
trip, to compare conservation attitudes and m 
thodology across Africa, south of the Sahara, an 
to interpret information of faunal significance 

As we explained to the Warden, so should v 
explain in detail here what we were undertakin 
and how we went about it. In those thrillin 
months on safari we had been in the outstandin 
wildlife parks and also in many of the unusual 


At the left of this typical road in Rhodes-Ir 
National Park in Southern Rhodesia, fire has | 
over the undulating highland landscape. If p 
controlled, fire can improve vegetation for w 


beautiful scenic areas. From the Etosha Pan vel 
near South West Africa’s Skeleton Coast and tk 
magnificent Gorongoza National Park near tk 
coast of the Indian Ocean in Mozambique, w 
had journeyed as far north as Marsabit and th 
Lake Paradise Crater in Northern Kenya an 
Nimule National Park along the left bank of th 
Nile in the Sudan. Almost all of these ore: 
animal sanctuaries are “pockets” surrounded 
immense native reserves and developed lands. O 
trips between these widely separated “islands” « 
wildlife, one views not animals but the emergins 
developing Africa, or the serious vegetation d 
struction and soil erosion of the native land 
The popular image of an Africa overrun by wil 
animals is quite incorrect at this point in histor 
In fact, most native children have never seen 
lion, a hippopotamus or a rhinoceros. We are r 
longer dealing with a mysterious continent wit 
impenetrable hinterlands. Africa south of the S$ 
hara is changing at an accelerating pace and wit 
the possible exception of southeastern Angol: 
perhaps small parts of Ethiopia and portions « 
the western rainforest, no unexplored tracts ¢ 
significance remain. Conversely, it must be sai 
that although Africa is now well explored, it | 
very imperfectly known in the scientific viev 


| 


We attempted to obtain an accurate and de- 


iled picture of local wildlife conditions from re- 
onsible authorities, field personnel as well as 
ch leaders as Mervyn Cowie and Noel Simon 
British East Africa and Victor van Straelen of 
e Belgian Congo. Besides the factual data, 
> also collected an important and entertaining 
ries of opinions wherever we journeyed, for 
tica is primarily a continent of opinions, not 
Il established facts. And we attempted to avoid 
at American occupational hazard, dispensing 
solicited advice, which most assuredly ruffles 
e feathers of others! We also explained that the 
ciety acknowledged a particular debt to Africa 
r, over the past half century, numerous speci- 
ens had come from that continent, bringing 
eat pleasure and benefit to the citizens of New 
tk. Now the Society was preparing to take an 
en greater interest in African faunal conserva- 
n problems. 

Most of the colonial game administrators 
reed that although there had been some real 
hievement thus far, there was no room for com- 
icency. Wild areas in Africa and throughout 
> world are becoming scarcer with the passing 
each month. Everything possible must be done 


to inform opinion in Europe and America about 
the urgency of the African problem, for critical 
areas like Ngorongoro Crater in ‘Tanganyika are 
seriously threatened. A forceful international ap- 
peal for the maintenance of wilderness and its 
fauna in Africa is certainly essential at this time. 

What are the prospects for sound wildlife con- 
servation in Africa? It is necessary to discuss this 
question in two phases: first, in the properly con- 
stituted national parks and sanctuaries, and sec- 
ondly, on the remaining land of each country. 
The latter are vastly greater areas, usually ninety- 
five per cent. or more of the total land of a given 
country, and are devoted to native reserves and 
European farms and plantations as well as other 
commercial enterprises. First let us consider the 
parks and reserves of Africa. 

It is important to remember that only about 
half of the present parks are located in what were 
originally the foremost faunal areas. Others were 
located as convenient buffer zones along interna- 
tional borders or in areas made uninhabitable by 
disease, not necessarily prime faunal areas. Many 
in the latter category have since become good ani- 
mal areas because almost all large living things 
have been eliminated around them. Beyond the 
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peripheries of the parks most factors operate 
against animals, and in time all the existing parks, 
samples of a primeval Africa, will be maintained 
only if they are enclosed by suitable barriers. An 
example of the future is the Addo National Park 
in the Union of South Africa, where elephants 
have been fenced to separate them from adjacent 
citrus groves. Another example is the well-known 
fence that divides city and herds at Nairobi. 

A major problem relates to the rather confus- 
ing terminology such as National Park, Game Re- 
serve, Partial Game Reserve, Nature Sanctuary 
and Controlled Area. The animals do not receive 
the same degree of protection in each, and while 
national parks are usually controlled by boards of 
trustees, reserves of other types are regulated by 
legislatures and administrative officers. National 
parks are devoted exclusively to the wildlife and 
the visitors who come to enjoy wildlife, and are 
considered permanent and inviolate under nor- 
mal conditions, while reserves and other cate- 
gories are temporary at best, for their status can 
be quickly changed by the caprice of the legisla- 
tures. In addition, almost all reserves contain 
either tribal settlements or extensive “native 
rights” and in every case the interests of the native 
population always supersedes wildlife considera- 
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The Union of South Africa has done a credita 
in protecting sea birds and harvesting guan 
the author inspects Cape Gannets nesti 
Malagas Isl. near the southern tip of the cor 


tions. The grazing of enormous herds of scrv 
cattle and goats is the commonest native privileg 
For the long-term picture we can hardly hope » 
keep all the reserves as they are presently const 
tuted; therefore the most outstanding of the pre 
ent ones should be elevated to permanent pai 
status where requirements of the wild fauna ar 
the pastoral interests of man will not conflict. Bi 
for this enlightened development we would hay 
to obtain new agreements from the local nati) 
councils. Will they cooperate? 

The answer, unfortunately, is “No” for the ir 
mediate future, for many natives view proper 
constituted national parks as European instit 
tions, a strange colonial custom of setting su 
stantial blocks of land aside for the exclusive u 
of wild beasts. They point out that the white ir 
migrant efficiently eliminates animals from | 
own farm lands, which is true in most places, ar 
then asks the natives to tolerate them in tho 


reserves which they share jointly with the anime 


nd along the boundaries of the parks. The native 
raders have not been invited to participate in 
vorking out wildlife conservation programs and 
wery effort has been spared in selling the na- 
ional parks idea to them. Fortunately this fact 
; now on the conscience of many park and civil 
dministrators, and several governors have also 
hown concern. 

Independence seems inevitable for all but a 
ery few political units, but to say that it is inevi- 
uble is not to say that it will work with any degree 
f fulfillment, particularly in matters relating to 
wildlife preservation or utilization. The impa- 
ient native political leaders will often make an 
fort to be very unlike their previous colonial 
aasters, and their decisions regarding parks may 
tartle and even enrage us. How can we convince 
hem that, from a world point of view, their 
espective colonial governments did a creditable 
ab? The forecast is rather gloomy unless we can 
nterest a sufhcient number of native leaders in the 
conomic and cultural values of this resource. 

The great national parks and reserves of Africa 
re not to be considered relatively unimportant 
srops of the tourist industry alone, to be elimi- 
1ated if more immediate political or commercial 
srofits can be realized by other forms of land use. 
hey are unique cultural assets, having not only 
ocal value but a distinct international value — 
vhich is not often comprehended by the natives. 
Ne will hope to convince them that some day, 
s their intellectual interests expand, they also 
vill regard these places as priceless living mu- 
eums of natural history, examples without com- 
yarison in the rest of the world. The leaders 
an learn that most civilized nations maintain 
ational parks and that our total cultural heritage 
vould be much poorer if any one of the remark- 
ble sanctuaries were eliminated. The destruction 
wx gradual deterioration of a major park or re- 
erve in any part of the world would be a loss for 
Il of us — be it Amboseli in Kenya, Yellowstone 
n Wyoming, the Swiss National Park in the 
\lps or the important Indian Rhinoceros reserves 
n Assam and Bengal. Eliminating them would 
e comparable to the destruction of the cathedrals, 
istoric bridges or great art collections of Europe, 
he temples and shrines of Asia or the archeologi- 
al remains of Inca and Mayan civilizations. 
There would also be a serious scientific loss, for 


ee ar ~ 
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genetic stocks of animals and plants would be 
lost, the latter so essential in future breeding ex- 
periments for the improvement of crops. 

Anyone having a familiarity with the African 
bush realizes that it would be overwhelmingly 
impossible to point out these facts to the bulk of 
the rural people. The tribal attitude is that all 
animals are simply so much uneaten meat being 
held, and therefore wasted, for the pleasure of the 
resident Europeans and their visitors from foreign 
lands. Some long-term residents of these countries 
tell us that it would be out of the question to 
educate natives for wildlife, that the effort and 
frustration would not make it worth while. This 
we can never accept, for if the conservation edu- 
cation effort is not worth while, then these areas 
and their herds will certainly disappear in the 
decades ahead. The progress may indeed be 
slower than we would like, but we desperately 
need the future African leaders on our side. We 
must persuade the persons in positions of author- 
ity, particularly the chiefs, elders, emerging politi- 
cal leaders and the students in secondary schools 
and colleges. These groups must no longer be 
omitted from wildlife conservation work. A start 
must be made with them, as has recently been 
done in Uganda. To keep the superlative parks 
which the great powers established is our urgent 
consideration. Our success will depend on how 
well we instil our feelings into men of very dif- 
ferent cultures. 

Tourism has played an enormous role in saving 
wildlife areas from destruction. ‘The economic 
appeal is invariably the most convincing to peo- 
ple of all races, and a powerful argument can be 
made for wilderness on this point alone, particu- 
larly in countries where tourism is the third- or 
fourth-ranking industry. The parks and reserves 
serve as catalysts in promoting widespread travel 
and a steady exchange of currencies all across the 
African continent. Most visitors come to observe 
and photograph the greatest of wildlife pageants. 
Wild fauna is the important element in the primi- 
tive African scene, especially as much of the 
color associated with tribal life is vanishing. Most 
of interior Africa, without animals, is distinctly 
unexciting to the average sojourner. ‘To observe 
and photograph wildlife at extremely close range 
one must invariably enter the reserves, except per- 
haps for a few restricted parts of East Africa. In 
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other areas one could easily travel tens of thou- 
sands of miles over African roads outside of the 
reserves today and see neither lion, elephant nor 
any wild herds. A vigorously expanding tourist in- 
dustry has for selfish reasons pressed for good park 
conservation in numerous areas, and this will con- 
tinue as increasing numbers of tourists are 
brought into Africa by jet aircraft. Increased 
tourist revenues will depend to a large extent on 
animals, and thus the park concept will be made a 
bit more convincing. Several governments are 
treating their park organizations properly only 
because of the economic factors involved. This 
should hold good in the future as well, but at no 
time should we permit the parks to become mere 
settings for the amusement of excessive numbers 
of tourists, as has happened in parts of the 
Kruger. ‘This problem is too well known in some 
of the American parks. 

Besides the present protected areas there is a 
critical need in each country for additional 
samples of each major habitat type to be set aside 
for scientific and touristic purposes. Systematic 
surveys of all remaining wild lands should be 
made and new reserves created before it is too 
late. Most countries view wild land as something 
to be gotten rid of and uninhabited wild tracts 
actually worry many planners. Instead, the re- 
maining wild areas should be viewed as a bank of 


168 


Large herds of Elephants can readily be seen 
in national parks in Uganda and the Congo, al- 
though imposing tusks are rare. Elephants are 
“holding their own’”’ in most countries today. 


resources for possible later use, not as possessions 
to be exploited quickly and by any means. The 
ecology of the whole living plant and animal 
community should form the basis of the conser- 
vation movement, with representative samples of 
vegetation types placed in trust. 

Extensive wetlands and natural coastlines 
should receive special attention. The magnificent 
Cape coast should be secured for all time before 
developments modify it. In Africa, unlike many 
parts of Europe and America, there is still time 
and hardly an excuse for default. A minimum re- 
quirement would be to zone and delimit the new 
areas on maps. It is quite true that unprotected 
and unpatrolled reserves are very unsatisfactory 
solutions, but initial lines on the map have often 
been the vital first step in the transition to a 
properly administered sanctuary or park. 


This discussion will be continued in the next 
issue of AntmAL Kincpom. Wildlife living out- 
side of the national parks and reserves, the role 
of the tsetse fly, sport shooting and game ranch- 
ing will be considered. ; 


It’s Ca t O | 
ANY RED BIRDS fade to dull pink, yellow 
or even white in captivity, and perhaps 
e| ¢| CS none fade more easily than the largest 


of red birds, the American Flamingo. In one year 
a deep vermilion, wild-caught flamingo often be- 
| A comes sadly pale, a washed-out caricature of its 
UJ a gm | Ngos former self. We know that diet is the key to this 
problem and that the molluscs and crustaceans 
which form a large part of the American Flamin- 
go's diet in the wild state contain some substance 
ce oan, ut or substances which the flamingo utilizes to color 
its feathers and the red portions of its skin. 
The basic facts behind the fading problem are 


Wh ? 6, simple. First, birds replace practically every 
Y > ! =, * feather on their bodies at least once a year. This 
« means that a new, bright-red bird will shed all its 

feathers within the coming year and reproduce 
them by the agency of whatever food we provide 

at the Zoo. Second, bird feathers are essentially 

dead structures, once they have reached their 

norma] size, and they change only very slowly 

through deterioration or wear, so that special 

measures taken to improve feather color after a 

flamingo has molted to a pale pink will have no 

ig effect until the next molt, perhaps a year away. 
ms ie Since a flamingo’s feather color is the direct effect 

. & J of its diet, this means that we cannot be satisfied 
with feeding flamingos a ration which just meets 
the bird’s basic nutritional needs for fats, proteins, 
carbohydrates, vitamins and minerals; we must 


By also supply special ingredients that will produce a 


WILLIAM G. CONWAY normal feather color. 


Although the European Flamingo is the larg- 
est of the six species (standing nearly five feet 
high), it is a pink-and-whife bird; the Ameri- 
can Flamingo is the only really strong red one. 


The flamingo fading problem is most severe 


with the American Flamingo, for not all flamin- 
gos are red all over. Six species of flamingo are 
recognized and although they vary greatly in size 
they all have the typical flamingo appearance 
and would never be mistaken for anything else. 
The American is the only really red one; in the 
wild state, all the others are just more or less pink 
or white birds with red wings. ‘The smallest forms 
are the Lesser Flamingo, which ranges in Africa, 
Madagascar and India, and the James's Flamingo, 
which dwells in the high lakes of the Andes. 
Neither of these birds stands much over two feet 
high, Larger, measuring over three feet tall, are 
two more South American birds, the Chilean and 
Andean Flamingos. ‘The tallest species, the Euro- 
pean or Greater Flamingo, which stands nearly 
five feet high, ranges from southern Europe to 
Africa and India. Finally, the American Flamingo, 
only slightly smaller, is found from the Bahamas 
through Cuba and Yucatan to northeastern South 
America, and even has a small population in the 
Pacific on the Galapagos Islands. 

The flamingo’s feeding apparatus, an impor- 
tant consideration in the food-linked fading prob- 
blem, is one of its most distinctive features. 
Tongue and beak are lined with sturdy filaments 
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The two birds in the center are Lesser Flamin 
Africa, Madagascar and India, first of their k 
America. They came to us from the Chesfer . 
England. American Flamingos are at left and 


in a comb-like arrangement which, with the suf 
port of the tongue’s powerful pumping actior 
contrive to give the bird a superb straining appa 
ratus. With this device the flamingo is able to tay 
an incredibly rich source of food probably avail 
able to no other large higher vertebrate. It cai 
eat the minute animal and vegetable life con 
tained in the mud of lake and lagoon bottom. 

A satisfactory flamingo diet in the zoo mus 
meet several criteria. It should be palatable an 
of such a consistency that the birds will eat it 
This means a food that is soupy-mud-like in tes 
ture, a mixture on which the flamingo may er 
ploy its super strainer. Next, it must meet th 
bird’s nutritional requirements and, third, it mus 
be practical to prepare, easy to feed and reasor 
ably economical. Besides all this, the food mus 
provide substances to keep the birds in good colo: 
The first two or even three of these requirement 
have been well met in zoos for years and insofa 
as health is concerned, flamingos are now nestin 
in captivity and we know of at least one ind 


idual which has lived more than forty vears on 

captive diet. The color requirement has been 
nore dificult to solve, but now most zoos are 
aeeting it with greater success. Like most zoo- 
eeping difficulties, it is well to review the situ- 
tion in the wild state to find a base from which 
o attack the problem. 

Biochemists who study animal “biochromes,” 
uch as Dr. Denis L. Fox of the Scripps Insti- 
ute of Oceanography, tell us that the pigment 
ound in the skin and feathers of the wild Ameri- 
an Flamingo is mostly a carotenoid called astax- 
nthin, and that none of the higher vertebrates 
eem to be able to manufacture this substance 
hemselves. Many lower creatures, however, from 
oldfish to potato beetles, have no trouble pro- 
lucing it from a variety of animal and vegetable 
arotenoids or carotenes in their diets. Conse- 
juently, flamingos must obtain their red pigment 
rom the lower creatures they feed upon, and 
ood analysis has shown, as we would expect, that 
he American Flamingo’s natural foods are ex- 
remely rich in astaxanthin. 

With the additional knowledge that such foods 
is salmon, lobster carapace and shrimp are all 
ich in astaxanthin, it would seem easy to put to- 
vether a diet that would produce red flamingos. 
\etually, we have tried these various additives 
vith some success, but unfortunately they all 
rave prohibitive drawbacks. Think back to your 
ast shrimp cocktail and imagine what it would 
‘ast to provide more than twenty flamingos with 
his fare every day. Lobster and salmon are less 
xpensive but require considerable labor to pre- 
are for the flamingo’s comb-mouthed bite. Aside 
rom these considerations, there is the important 
oint that fresh seafood such as shrimp or salmon 
s apt to spoil quickly while standing in a fla- 
ningo’s feeding pan on a warm August day. Even 
f all these handicaps could have been overcome, 
me big one remained: the seafood supplements 
lid not really turn our American Flamingos red — 
10t the shade of red we wanted them to attain. 


WVe decided to look further. 


‘here was no doubt about the palatability of 
he new diet devised for the Flamingos. All of 
hem took to if readily. Furthermore, it is a 
sreat deal easier to prepare than the old diet. 


Dr. Fox had demonstrated that the principal 
red pigment of the wild American Flamingos 
with which he worked was derived from certain 
small animals, such as the horn shell, rather than 
from vegetable items, such as algae, which do 
not carry astaxanthin. Nevertheless we knew that 
some flamingos, such as the dark pink Lesser Fla- 
mingo and perhaps the Andean and James’s Fla- 
mingos, include considerable algae in their diets. 
From food analysis studies, it certainly appeared 
as though some vegetable carotenes would have 
to play a part in coloring some of the species in 
habitats where good animal carotenoid sources 
were not available. Besides, aviculturists have for 
years successfully used vegetable carotenoids in 
the form of capsanthin, by feeding their flamin- 
gos on ground sweet red peppers. Indeed, we had 
always attributed some of the birds’ color to the 


high percentage of carrots which their diet con- 
tained. Then we learned that the Philadelphia 


Zoo was keeping its flamingos in excellent color 


by feeding them great quantities of carrot juice. 
We attempted to procure some fresh carrot juice 
for experimentation but found that it was dith 
cult to obtain in New York, expensive, and did 
not keep well under our conditions. We con 
sidered increasing the quantity of fresh ground 
carrot in our ration, but soon saw that it would 
overbalance the diet so badly that we could not 
continue to meet the birds’ nutritional needs. 
Then, too, we were beginning to realize that a 
simple additive was not the entire answer to the 
problem. 

Breeders of red-factor canaries know that cer- 
tain food items seem to have an adverse effect 
upon the red coloring of their birds, even though 
they hold their color foods constant. Thus a 
breeder may find that the addition of cod liver oil 
to a diet which previously brought his birds to a 
deep red color may make it impossible to produce 
canaries with hues stronger than a pale orange. 
The poultry industry is vitally concerned with the 
color of the skin and flesh of chickens and the 
yolk color of the eggs it markets. Research has 
enabled the poultry raiser to determine, at will, 
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the deepness of the yellow of the yolk in the egg 
he sells, and he can cater to the New York tast 
for.a rather light yolk or the mid-West taste for 
rather dark yolk. Some common poultry teed 
stuffs, such as soybean oil meal, meat scrap, fis] 
meal and fish oils, contain a factor or factor 
which inhibit the deposition of yellow pigment 
in the beaks and legs of growing chickens. Ot 
the other hand, chickens fed the dye Sudan I a 
lobster shell, carrying astaxanthin, will lay egg 
with bright red yolks! Bearing these facts ane 
others like them in mind, we decided to look fo 
ingredients for a new flamingo menu. We settle 
upon a commercially available poultry ration t 
form the basis of a new food which would be ley 
in feedstuffs that might detract from the deposi 
tion of pigment in bird feathers. Then we sup 
plemented this “Super Laying Mash” to mee 
what we considered to be the special nutritiona 
and palatability requirements of flamingos. Fi 
nally, we resumed the search for a source of con 
centrated carotenoids. e 

Casting about for such a product, we wrote t 
Dr. A. F. O. Germann, president of Nutritiona 
Research Associates, Inc., and he submitted a lis 
of substances which he felt might make flamingo: 
red, among them one consisting essentially of 
carrot oil and certain other items in a dry mix 
“Caradee,” as it is called, is normally used as ¢ 
source of Vitamins A, E and D in the poultry feee 
industry. It would enable us to eliminate cag 
liver oil, which might adversely affect color de 
position — and most importantly, it containec 
250,000 units of carotene per pound. 

Armed with our new flamingo diet, of whick 
10% was “Caradee,” we decided to begin an ex 
periment. In the middle of January, the flamin 
gos’ old ration was cancelled and the new foox 
substituted. The following morning Aquatic Bire 
House Keeper Bardsley happily reported the ney 
course had passed the palatability test — the bird 
ate it readily. We knew this ration was econom 
ically feasible and considerably easier to prepan 
than the old food had been. From its composition 


This attractive and colorful signboard telling 
about the various species of Flamingos ant 
our efforts to improve their color was designe 
by Curator of Birds Conway for the exhibit 
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At daybreak one morning in the early 1870s a curious, spotted little animal was 
found. wandering around the courtyard of a building in Peru. It was the first 
PACARANA known to science and no more were seen for many years. We 
have had Pacaranas off and on since 1915 —the last ones in 1933 — but now 
we have received from Colombia a tame and friendly pair, about a third grown. 


Is history repeating itself here? We 
hope so, for the TIGER CUB with Mrs. 
Helen Martini is intended to be an 
eventual replacement for Dacca, our 
now elderly Tiger who has been the 
mother of 31 cubs. The youngster was 
one of a pair born on November 8 and 
named Dacca II and Rajpur II, after 
their mother and father. Rajpur II has 
been left with his mother in the Lion 
House, but little Dacca Il was turned 
over to Mrs. Martini for hand rearin 

in the expectation that she will grow up 
to be as gentle and friendly as the origi- 
nal Dacca. Some day we will get 

wild-caught young mate for Dacca II 


hese engaging, vocal and expressive babies are MOUNTAIN GORILLAS, the only pair in the United States. 
Tatil they arriy cod from the Belgian Congo on November 12, our young female, Sumaili, was the only Mountain 
sorilla in this country, and we especially wanted a pair —in the hope, naturally, that some day they might 
resent us with offspring. These newcomers are estimated to be a little more than a year old; the male weighs 22. 2, 
sounds and the female 29 pounds. They were captured somewhere in the volcanic region of the eastern “Belgian 
Sengo by Charles Cordier (who brought Sumaili to us in 1949) and they appear to be in excellent health. For the 
ime being they are being kept i in the Animal Hospital for physical checkups. We have not given them names yet. 


SKUNKS— 


Variation on a 
Natural Theme 


By RICHARD G. VAN GELDER 


Acting Chairman and Assistant Curator, 
Department of Mammals, American Museum 
of Natural History 


This is the second of two articles on the 
Skunks of the New World. The first article ap- 
peared in the September-October issue of ANIMAL 
Kincpom. — Ed. 


MONG THE NATIVES in some parts of Latin 
America, the flesh of the Hognosed 
Skunk is reputed to have curative pow- 
ers. In 1953, in central Mexico, I was skinning a 
Hognosed Skunk in the patio of a friend’s home 
one day when one of the native servants, who 
had been watching me, asked what I was going 
to do with the meat. I explained that I was going 
to use it for bait to catch more skunks, and she 
mentioned that the meat was useful in curing 
acne. I noted that the girl had a rather bad case 
of acne, and offered her some of the flesh, but she 
refused. I didn’t really blame her, for the animal 
had been shot by some local hunters and it had 
been in the sun for a day or so before it was de- 
livered to me and was a bit high. So I never did 
find out how you apply the meat or what effect 
the “patient” thinks he is getting. 
On that same trip, however, I did have the 
opportunity to eat skunk, and found that roast 
young Spotted Skunk is as tasty a dish as one 


could desire. True, there was scarcely enough 
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meat for two of us, but there was nothing wrong 
with the flavor. We noted no particular attribute 
that might give rise to its use as a medicine, but 
we were rather unnerved the next morning to 
find that the cat had refused to eat the cooked 
skunk scraps we had left for it. 

“Hognosed,” incidentally, is a most appropriate 
appellation for the large, squat, badgerlike skunk 
that is found from the Straits of Magellan to the 
southwestern United States. The nose of this 
skunk, if not precisely like that of a hog, does 
resemble it somewhat in being rather long, naked 
and blunt, and is used in piglike fashion to “root” 
in the ground. When in search of the grubs and 
insects that make up much of its diet, the Hog- 
nosed Skunk may tear up large patches of ground 
with its powerful legs and long claws. In Arizona 
and New Mexico, where the Striped, Spotted and 
Hooded Skunks also are found, the Hognosed 
Skunk is often called the “Rooter Skunk.” In 
common with its smaller relatives in the sub- 


family Mephitinae, the Hognosed Skunk pos- 


general color pattern holds true in places where 
the Hognosed Skunk and the Striped Skunk 
(Mephitis mephitis) have overlapping ranges. It 
is quite common for two species that are closely 
related to be more distinct from one another in 
places where they come in contact than they are 
elsewhere. Once out of Striped Skunk range, the 
Hognosed Skunk seems to take on the appearance 
of the other, for in central Mexico and in many 
places in South America there are Hognosed 


he Hognosed Skunk does not have a nose 
uite like a hog’s, but it uses its nose in the 
yay a hog does — for rooting in the ground to 


nd grubs and insects, major parts of its diet. 
Photo by Texas Game & Fish Commission 


Wash 
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Skunks range over most of the New World, 
and all three overlap in darkest area. From 
top to bottom: the Striped Skunk (Mephitis); the 
Spotted (Spilogale); the Hognosed (Conepatus). 


sses the distinctive musk and the black and 
hite color, but because of its different shape, 
Tangement of stripes, and cranial features, it 
classified as a distinct genus, Conepatus. At 
e present time there are recognized some seven 
ecies and more than 30 subspecies of Hognosed 
csunks, which vary in size and color pattern as 
uch or more than any of the other skunks. 

The Hognosed Skunks that are found in the 
uthwestern United States, from Colorado south- 
ard into Mexico, are solid white above and 
ack below, and have a wholly white tail. ‘This 


Skunks which might easily be mistaken for 
Striped Skunks — except that they never have the 
thin white stripe down the face. 

An interesting attribute of the Hognosed 
Skunk, in parts of South America, at least, is that 
it possesses high resistance to the venom of pit 
vipers. Although this has not been tested on any 
of the North American species, it seems so well es- 
tablished in the skunks of the Andes that even 
those species that live high up in the Cordillera 
and are well out of the range of any poisonous 
snake have a strong resistance to the venom. 
There is some evidence, also, that the Spotted 
Skunks may also possess some degree of resistance 
to the bites of rattlesnakes. A recent study has 
shown that skunk musk produces an “alarm reac- 
tion” in rattlesnakes. ‘This is the same reaction that 
rattlers go through when in the presence of king 
snakes, which prey on them, and may indicate 
that skunks are greater predators of rattlesnakes 
than previously thought. Perhaps in the not too 
distant future inhabitants of rattlesnake country 
may be using real or synthetic “skunk odor” to 
ward off rattlers. 

The early explorers of the Western Hemi- 
sphere were also greatly repelled by the odor of 
the skunks that they encountered. For several 
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There is more than a hint here 
that this Spotted Skunk is not 
taking very kindly to the pres- 
ence of the photographer. A tail 
raised on high is an unmistak- 


able warning to keep well away. 
Leonard Lee Rue from National Audubon Sociei 


Most northern of the skur 
the Striped, which is fou 
this area. It is a bold an 
hence often hit by automo 
There are far fewer fate 


among cautious Spotted Sk 
Photo V. B. Scheffer, Fish & Wildlife 


hundred years the odor was thought to be the 
urine, or urine and feces mixed, of the animal, 
and the method of dispersal was described in 
various imaginative ways, including the animal 
tipping its tail in the secretion and sprinkling it 
about. It was not until 1844 that the first accu- 
rate description of the anatomy of the anal arma- 
ture of the skunk was described: “two glandular 
sacs of an oval shape, about three-quarters of an 
inch in diameter, covered with a muscular envel- 
ope, and opening into the rectum, quite near to 
the anus, by two papillae.” These glands, in fact, 
are possessed by all members of the weasel fam- 
ily, but it is only among the skunks that they 
reach such a high degree of development. 

The secretion is known chemically as a mercap- 
tan, one of a group of compounds renowned for 
being repulsive and persistent. The odor may 
last for many years, and in the presence of mois- 
ture seems to reappear in skins that previously 
seemed odorless. Until recently when new proc: 
esses of removing the odor came into use, a rainy 
day could cause considerable embarrassment to a 
woman in a skunk-dyed-something-else coat. 

Naturally, so powerful an effluvium has been 
tried as a cure for any number of ills. It was re 
puted to be effective in aiding victims of asthma. 


tut at least one patient, who felt that his ailment socially ostracized for long periods of time. I 
as helped by skunk musk, gave up the treatment have been fortunate in this regard, as a result of 
being worse than the disease. A clergyman is a combination of luck and the ability to remove 
ported to have kept a vial with the musk sacs of the odor of a skunk from my clothes and person, 
s skunk in it, and when beset with an attack of but there are inevitably lingering feelings of in- 
thma would uncork the vial, sniff. and get in- security, and a sense of doubt if other persons 
vant relief. But he made the mistake one day seem to stare a bit too long. After long exposure 


treating himself in the midst of his sermon, to musk of a skunk, the nerve endings which 


ad his congregation receded. 


transmit odor seem to become tired, and you 
In collecting museum specimens of skunks, as yourself are no longer aware of the scent. 


have, one is often exposed to the threat of being In northern Arizona one November, I had just 


broken camp and was driving through the brush 
on my way back to the highway, to drive to Flag- 
staff where I intended to study some specimens 
at the Museum of Northern Arizona that after- 
noon. A big Striped Skunk darted out in front 
of the car. I grabbed my pistol off the seat, 
jumped from the car and gave chase. The pistol, 
unfortunately, was loaded with a .22 dust shot, 
which has a very short range and ordinarily was 
used only for mice or bats. 

It was a fair fight and must have been a rare 
scene to whatever creatures were observing. The 
skunk and I had about equal speed in that rough 
chaparral, and our mutual firearms had approxi- 
mately the same range —and our ammunition 
was limited. I ran along behind and just about 
out of range of the skunk (and also of my pistol). 
Periodically the skunk would stop and we would 
exchange shots, and after ten minutes of this it 
was clear that neither of us was having much ef- 
fect on the other, except for exhaustion. Finally 
I was able to get off a lucky shot that damaged 
his artillery and the fight was soon over. I cut 
the scent sacs out, washed my hands in my 
“skunk remover,” threw the animal in the trunk 
of my car for later skinning, and proceeded on 
to Flagstaff and the Museum. 

It was about three hours later when I arrived, 
and the Museum was just about to close. I dashed 
up the walk and asked the receptionist if I could 
see the Curator about examining their collection 
of skunks. The receptionist disappeared, and | 
had a chance to catch my breath. And that 
breath was loaded with skunk odor. I was quite 
embarrassed to have come dashing into the Mu- 
seum asking to look at skunks and smelling like 
one, and when the receptionist returned, I started 
to apologize by mumbling “The odor of 
skunk. . . .” Before I could finish-she cut in to 
say, “Yes, isn’t it terrible? There’s a family of 
them living under the Museum and one of them 
cut loose last night.” I was saved, but that is what 
I mean about feeling insecure when you work 
with skunks. 

Other than that I have somehow managed to 
avoid getting “stunk up” by skunks, although I 
have had some other close calls, including acci- 
dentally stepping on one. The other half of my 
success has been in removing skunk odor. A cup 
of household ammonia in a bucket of water al- 
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most instantly removes the odor. I have skinnec 
skunks in some of the best motels and hotel: 
around the country, with never a word of protes 
from the management because they weren't aware 
of it. After I had killed the animal, I would cw 
out the scent sacs and discard them, and ther 
swish the animal around in my ammonia-wate1 
solution for a few seconds. No more odor. 

Whenever a discussion about skunks arises — 
often among my circle of friends — the questior 
comes up as to whether it is better to pick a skunk 
up by the tail, or hold the tail down, as a mean: 
of halting the expulsion of musk. I don’t know 
the answer. I do know that skunks do not seem 
to like to get their tails in their own musk — but 
I have seen them do it. I also remember trapping 
a Spotted Skunk and having the trap tied to ¢ 
15-foot pole so I could pick the animal up ane 
have its feet off the ground to see if it could spray 
and when I did so, the agile little creature just 
twisted around, got all four feet up on the 
dangling swaying trap, and fired away. On the 
other hand, a Spotted Skunk that I trapped in 
Mexico fell over a small ledge and dangled by one 
foot, and did not fire at all although I came ane 
stood within six inches of it. The final solutior 
to this problem will require a properly estab 
lished test, and a great deal of fortitude on the 
part of the investigator. 

When skunks get in trouble and have to be re 
moved from tin cans into which they thrust thei 
heads, or from live-traps through which they car 
spray, and the like, one can usually approack 
them quite closely by moving slowly and stand 
ing still whenever the skunk appears ready tc 
fire. With enough patience, the animal can be 
approached closely enough to be covered with ¢ 
cloth or box and can then be removed slowly anc 
steadily to a spot where it can be released with ¢ 
minimum of local disturbance. | 

Another question I am often asked concern: 
skunks as pets—“descented skunks,” that is 
Most of the time I try to discourage the keeping 
of skunks as pets because I do not feel that they 
are particularly good as house animals. Wha 
most people who make this inquiry want is a do; 
that looks like a skunk. They want an anima 
that will respond to their beck and call, will be af 
fectionate and will attract some attention. Mos 
skunks do not take well to training, although | 
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ave seen a few that do. Most of them are not in 
.e least affectionate, although some are. All of 
1em attract attention, though. 
‘Skunks in the household tend to go their own 
ay, wandering about as they see fit and climbing 
ver the owner if he happens to be in the way. 
ihey can be housebroken to a limited extent, and 
1ey are easy to care for. I have had my share 
‘them; I like them; if another was given to me, 
would probably accept it. But I still don’t rec- 
mmend them as pets for the average person. 
The operation to remove the scent sacs from a 
sunk is a simple one and has little effect on a 
pung animal. Removal of the sacs from an adult, 
owever, may kill it. I have always had the 
-eatest admiration for two old maiden ladies 
‘ho raised a skunk from a very early age, but 
ever got around to “descenting” it. Although it 
ras perfectly tame and friendly and had never 
ven indicated that it might use its powers, the 
‘omen feared that some accident in the house — 
ich as a dropped dish — might have a disastrous 
sult. But when their veterinarian explained 
iat there was an element of risk in “descenting” 
reir skunk, they chose to keep it as it was, and 
ve very, very carefully. And so far as I know, 
rey have been very, very lucky thus far. 
Evolution often takes conservative courses. 
‘Ime-tested characteristics of animals are not 
sadily discarded, and it is therefore somewhat 
urprising to find in the skunks such complete 
ependence upon a single defense. The Striped 
kunks are the best example of this reliance on 
dor. From a weasel-like, sly, sulking, swift 
neestor they have evolved into an animal that 
annot run quickly, that seems to show no fear of 
ny creature and that wanders about confident in 
s reputation. True, a skunk can give a nasty 
ip, if necessary, but such a bite is no defense 
gainst a larger predator. The Striped Skunks 
ave forsaken all the normal defenses of a small 
arnivore and have staked their existence upon 
1eir reputation. The more primitive Spotted 
kunks have not progressed so far along the evo- 
itionary road as their larger cousins, and they 
ill are wary of open spaces and moving objects, 
an run rapidly and can even climb trees. In 
ountry where both Spotted and Striped Skunks 
re common, rarely is one of the former seen dead 


n a highway, although the roads may be littered 


with the carcasses of Striped Skunks. The basic 
behavioral attitude of the two genera differs — the 
Striped Skunks seeming to say “Here I am, you 
had better stop,” to an approaching car, and the 
Spotted relatives not venturing forth until the 
road is clear. This makes for a major difference 
in mortality rate. The Hoenosed Skunks, like 
their striped relatives, are also overly confident, 
but up to now they inhabit country in which 
there are fewer roads and less traffic, and so they 
suffer only slight mortality therefrom. 

At the present time man seems to be the great- 
est enemy of the skunk. In densely populated 
areas, automobiles, dogs, trapping and shooting 
are the major controls over the size of skunk 
populations. The production of four or five 
young a year, however, has permitted skunks to 
persist in metropolitan areas despite man’s mostly 
unintentional control. What happens in wild 
regions is not known. It would seem that skunks 
would soon overrun an area, assuming that there 
are four young a year and that the life-span is 
some six to eight years. Nevertheless, although 
skunks are sometimes quite numerous, they never 
reach the numbers that might be expected. Some 
young skunks are killed by snakes, and perhaps a 
few adults also die this way. Great Horned Owls 
are also known to be predators of skunks, for 
these birds have been found reeking of skunk 
odor and skunk skulls have been found in their 
pellets. But most likely a very high proportion of 
skunk mortality is from predatory mammals that 
are in the process of learning to avoid skunks. In 
other words, the knowledge to avoid a skunk is 
not an inherited trait, it must be learned. And 
when a predator has approached a skunk closely 
enough to experience a shot of musk, it may well 
be in the last few steps of a charge that results 
in the death or mortal injury of the skunk. More 
than likely that individual predator will never 
again attack a skunk, but it has cost the life of 
one skunk to teach the lesson. 

The skunks, Spotted, Striped and Hognosed, 
represent variation on a natural theme. United 
by common ancestry, alike in color but different 
in pattern, possessed of an identical defense 
method, these members of the weasel family 
show some of the infinite variations that have re- 
sulted from the various factors that influence the 


processes of evolution. 
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Maeuttful of Caltes 


By JAMES W. A1 


F ALL THE MANY STRANGE WAYS by which 

fishes protect their offspring, certainly 

the most unusual is oral incubation in 
which the parent carries its young about in its 
mouth. Some fishes build nests to house their 
eggs and fry, and others carry their offspring 
with them — kangaroo-fashion in pouches, or 
hanging in clusters from a hook on the forehead, 
or glued to the skin of the belly — but the acme of 
parental care among fishes is practiced by the 


182 


species that use their mouths as living incubators 
Among the favorite foods of fishes are fish egg 
and baby fish — not only those belonging tc 
others, but their own as well. When this fact i 
coupled with the observation that some species in 
cubate eggs and young in their mouths for as lonc 
as two months, all the while becoming more an 
more emaciated from lack of food, the truly mar 
velous nature of this behavior is apparent. 


exhibition some of these marathon mouthbreed- 
sers, and last summer they 
tanks. Although the fish were unsuccessful — 
that is, no young were produced — we have high 
hopes that the performance will be repeated next 
-summer and that we shall be fortunate enough 
to witness the crucial part of it, and thus be able 
to solve a mystery that has puzzled ichthyologists 
for years. 

The fish is Galeichthys felis, the Sea Catfish. 
This is one of the commonest of shallow-water 
species of our south Atlantic and Gulf coasts. 
‘It has been caught as far north as Cape Cod, but 
is not regularly taken beyond North Carolina 
and is a rare visitor to the waters around New 
York. The southern limit of its range is Panama. 
Sea Catfish inhabit bays, sounds, estuaries and 


other shallow waters, sometimes in enormous 


cally, the Sea Catfish in the Aquarium’s tanks 
. close together as they swim. The fish in the 
jround, with large ventral fins, is a female. 
above her is a male with smaller ventral fins. 


numbers. Where they abound, a crust of bread 
or even an unappetizing orange peel thrown on 
the surface will bring up at least a half dozen 
scrambling fish. In some noisome harbors Sea 
Catfish may be the only fish present, and they can 
tolerate widely varying salinities, ranging from 
full strength sea water to mildly brackish water 
less than one-sixth as salty. They cannot with- 
stand low temperatures, however, and the occa- 
sional cold snaps that occur in Florida and the 
Gulf states kill many of them. 

Although the great majority of the two thou- 
sand or more different species of catfish live in 
fresh water, there is one good-sized Family of 
them that is mostly marine. It is to this group, 
the Family Ariidae, that the Sea Catfish belong. 
Despite their unusual habitat, not even a tyro 
could fail to recognize them for what they are. 
Their scaleless bodies, flattened heads, large 
mouths and, most of all, their well-developed 
“whiskers,” proclaim them catfishes. We have 
noticed that many visitors to the Aquarium look 
into the Sea Catfish tank and exclaim, “Oh, look, 
catfish!” No need for a label here except to pro- 
vide such information as scientific name, geo- 
graphic range and maximum size. 

; 
i 


- 


bred in one of our 


Our specimens arrived two days before Christ- 
mas last year. Although their tender skins showed 
abrasions and bruises, the result of a long truck 
ride from Florida, they healed rapidly, and 11 
of the original 13 specimens are still alive and 
thriving. ‘Their sleek, silvery-gray skins show not 
a sign of previous injury. Unlike all the many 
freshwater catfishes we have exhibited at one 
time or another — which spent most of their time 
resting immobile on the bottom or hovering 
quietly in mid-water — our Sea Catfish are con- 
stantly on the move. 
about near the bottom at the center of their tank. 
More often than not, most of them are going in 
the same direction, and we believe that they 
would form a typical school if placed in an ex- 
tremely large tank. ‘They are not at all particular 
about ihe food and will avidly devour almost 
anything dropped into their ae We feed them 
mostly on fresh raw fish and clams. In the wild, 
the catholic nature of their taste is reflected in 
the large variety of foods they eat. Fish and shell- 
fish of all sorts, worms, sea-cucumbers and algae 
have all been found in their stomachs. ‘They are 
not adverse to eating garbage or offal. In some 
places, however, they consume almost nothing 
but crabs and shrimp. 

The Sea Catfish is too small to make it a first- 
class food fish. It is seldom fished commercially; 
in fact, in some places fishermen consider it a 
pest, undoubtedly because large numbers become 
fouled in their nets. They are troublesome to 
remove because of the three venomous stings in 
the dorsal and pectoral fins. These sharp, ser- 
rated spines are closely associated with poison 
glands and can produce painful and slow-healing 
wounds. During both World Wars, however, 
the Sea Catfish was used for food. Like most 
catfishes, it has tasty, white, bone-free flesh which 
prejudice alone relegates to the position of an 
inferior foodstuff. Its larger relative living in the 
same areas, the Gafftopsail Catfish, forms a small 
part of the commercial catch of the Carolinas, 
Florida and the Gulf states. In tropical Asia and 
Africa, however, the marine catfishes are an im- 
portant food. 

Last June we noticed that three of the six Sea 
Catfish then on exhibition had begun to show a 
peculiar enlargement of their ventral fins — the 
paired fins that correspond to the hind legs of a 
terrestrial, four-footed animal. Along the inner 
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They continuously circle 


margin of each fin, a thickened, triangular, hook- 
like flap had developed, and as time went on 
these protuberances became more and more 


prominent. Their reddish coloration showed 
them to be engorged with blood, another indica- 
tion of rapid growth. Studies on wild Sea Cat- 
fish, in which specimens were collected every 
week or so during the year, showed that these 
enlargements appear only in females in which 
eggs are ripening and that after the eggs are laid 
they recede and eventually disappear. On the 
Florida, Louisiana and ‘Texas coasts, spawning 
was found to occur during June and the first half 
of July. We soon noted that the bellies of our 
females had become decidedly rounder. It cer- 
tainly looked as if the fish were getting ready to 
spawn — and on time, too. 

This was exciting, not only because marine 
fishes so seldom reproduce in captivity that breed- 
ing any of them is noteworthy, but also because 
of the extraordinary reproductive behavior of the 
Sea Catfish and its relatives. For a century it has 
been known that at least some of the marine cat- 
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The eggs being incubated insid 
the mouth of this male Gafftop. 
sail Catfish are three-quarter: 
of an inch in diameter. As man) 
as 55 eggs have been found i: 
the mouth of a brooding fish 
Both photographs from E. W. Gudger 


Young Gafftopsail Caffis 
moved from their father’s | 
while still carrying large 
sacs attached to their b 
By the time these are abs 
the fish will be 4 inches 


fishes incubate their eggs and young in thei 
mouths. Earlier reports described how the youn: 
sought shelter in the mother’s mouth, it bein; 
assumed that any parental care must be associatec 
with the female sex. Other early observers inter 
preted the expulsion of young from the supposec 
female’s mouth as an indication of viviparity. W. 
now know it is the male, not the female, tha 
exercises parental care. Mouthbreeding male cat 
fish belonging to not less than 40 different spe 
cies have been collected, all of them members o 
the Family Ariidae. CA single female has beer 
recorded among 249 egg-carrying individuals o 
a Philippine species). Fishermen and zoologist 
have caught them along the shores of all th 
continents except Europe and around such i: 
lands as Ceylon, New Guinea, the Philippine 
and the East Indies. The Giant Salmon Catfis' 
of Australia, which attains a length of thre 
feet and weight of 60 pounds, and one Guiana: 
species that gets almost half again as large, ar 
known to be oral incubators, as well as sma 
species like the Sea Catfish, males of which ma 


e only six inches long by the time they are carry- 
ng broods. A few ariid catfishes have returned 
o their ancestral fresh waters and live and repro- 
luce there. 
ind they, 


Associated with the habit of mouthbreeding 


Their reproduction has not changed 
too, are oral incubators. 


ie the tremendous eggs of these fish. They are 
vy far the largest eggs of any bony fish and range 
n diameter from one-half to nearly seven-eighths 
fan inch. Those of the Sea Catfish sometimes 
vave a diameter of three-quarters of an inch, but 
m the average they are slightly smaller. The eggs 
o£ most bony fishes are less than an eighth of an 


nch in diameter; marine catfish eggs are thus pro- 


vided with more than two hundred times as 
much yolk. It takes the embryonic catfish a long 
ime to utilize all this nourishment. 
xf the Sea Catfish, 


veeks, until the fish is nearly two inches long. 


In the case 
the supply lasts perhaps six 


[In some of the other marine catfishes, the young 
ire four inches long by the time all their yolk is 
ibsorbed. Although young Sea Catfish grow 
mnly another three-sixteenths of an inch before 
they are freed from all parental care, examina- 
‘ion of their stomachs has shown that they feed 
while still being sheltered in their father’s mouth. 
Whether they do this while inside by sifting tiny 
loating animals and plants out of the stream of 
water that their father constantly draws over 
them, or whether they leave their refuge to 
forage about, returning if danger threatens or to 
bed down and rest, is not known. No trained 
dbserver has ever been able to study live egg- 


arrying catfish under the kind of undisturbed 


conditions necessary before any fish would allow 
its young to leave the mouth to feed — as some 
of the other kinds of orally-incubating fishes are 
known to do.! 

By the time the young marine catfish is on its 
own it may be four inches long —a giant com- 
pared with the minuscule fry of the great ma- 
jority of egg-laying fishes. It is in every way a 
miniature of its parents, Fully equipped to make 
its way in the world. 

Throughout the animal kingdom, the number 
of young produced by a species is inversely pro- 
portional to the amount of parental care it exer- 
cises. This compensation is one of nature’s Wek 
of regulating the numbers of animals, and i 
holds for re very well. For example, the eek 
which lays its floating eggs broadcast, produces 
hundreds of thousands, even millions of them, 
while a brood of one hundred is unusually large 
for the live-bearing Guppy. A female Sea Catfish 
produces perhaps fifty eggs during a season, 
depending on her size, of course. Since the 
greatest number of eggs that has ever been 
found in a brooding male’s mouth is 48, and the 
average is less than half that many, it is clear 
that each female usually spawns with more than 
one male during the course of a season. (In two 
other species of marine catfishes, averages of 25- 
35 and 30-40 eggs per mouthbreeding male have 
been recorded). The largest a of eggs or 
young ever taken from the mouth of any marine 
catfish is 55 — from a 22-inch Gafftopsail Catfish 
(Bagre marinus) of North Carolina. 

In some places enough egg- carrying male ma- 
rine catfishes are Gupht to make their eggs an 
article of commerce. In Thailand, for instance, 
they are marketed separately, while the great 
Kanduli fishery of Laguna de Bay, Luzon (the 
largest freshwater lake in the Philippines), yields 
hundreds of pounds of valuable. catfish eggs 
which are taken from brooding males during the 
spawning season. 

The most amazing feature of oral incubation 
in the marine catfishes is the length of time that 
they carry their offspring. Students agree that it 
takes about a month for the young Sea Catfish 
to hatch and that the young are brooded for an 
additional two to four weeks. Estimates for other 
species are very similar. During this entire pe- 


1 See ‘‘The Peregrinating Tilapia’’ by the same author in ANIMAL 
Krncpom, Vol. 57, pages 148-155, October, 1955. 
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riod of six to nine weeks, the male appears to 
eat nothing; when examined, the digestive tracts 
of almost all incubating males have proved to be 
entirely empty. Occasionally some unidentified 
greenish or yellowish material was present in the 
stomach. Perhaps this is the basis for the as yet 
unsubstantiated claim that the female produces 
extra yolk material that serves as food for the 
male during incubation. What prevents the starv- 
ing father from making a meal of his offspring 
is a mystery — especially since female Sea Cat- 
fish and non-brooding males have been found 
with partially digested eggs or young, of their 
own species or of other marine catfishes. 

Much has been learned about reproduction in 
these strange fishes, but no one has yet been able 
to give an eyewitness account of the actual 
spawning. How does the male get the eggs into 
his mouth? What is the function of those pecu- 
liar flaps that develop on the ventral fins of ripe 
females? All of the marine catfishes seem to have 
kept these intimate details of their lives hidden 
from prying ichthyologists and professional natu- 
ralists. One reason is probably that spawning 
takes place during darkness. Another is that the 
waters inhabited by the fish are frequently so 
roiled that any observation is impossible, day or 
night. 

What excited us most about the incipient 
breeding of our Sea Catfish was the prospect of 
witnessing their spawning. For several weeks we 
peered into their tank hopefully every time we 
passed by. The first thing we did when we en- 
tered the place in the morning was to go to the 
Sea Catfish tank, and we checked it the last 
thing each night. We enlisted the aid of fellow 
staff members and the tankmen who took care 
of the fish. But all our watching was to no avail; 
the fish spawned without being seen. For four 
to five days the throat of one of the males looked 
swollen. Then the swelling disappeared and 
about two dozen frail, milky objects that could 
only be egg “shells” floated around the tank. 
Just what happened is not easy to say. Why 
were not the eggs swallowed, covering and all, if 
they were eaten? And if they were not eaten, 
what did happen to them? Perhaps they were 
spit out by the male and then eaten piecemeal 
by the other fishes in the tank. Our confusion 
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was not helped when, a couple of weeks late 
some more egg “shells” made their appearance. 

Ichthyologists have suggested more than o1 
way that spawning could take place among tl 
marine catfishes. One of them believed that tl 
eggs were laid in a depression in the sand an 
were then picked up and orally incubated. Sin¢ 
the author gave no evidence to support his viev 
since marine catfishes frequently inhabit are: 
where such nests could not be made, and sinc 
this account ignores the flaps or pads on the f 
male’s ventral fins — which must be present f 
some reason — we can consider it only a possibi 
ity, even though it is the method employed t 
several other kinds of mouthbreeding fishe 
Most investigators agree that the ventral flaps 
pads would make it easy for the female to can 
or hold her eggs, either in a grape-like bunch « 
one at a time, until the male fertilizes them an 
takes them into his mouth. No nest would be ne 
essary, and the large eggs, which are heavier tha 
the saltiest sea water, would not sink into tk 
thick layer of mud or marl that covers the bo 
tom where many marine catfishes live. Or 
Philippine observer has described how ripe f 
males that were being brought to the surface i 
a large net, laid their eggs and momentarily hel 
them in their ventral fins before dropping then 
Some species of marine catfishes, however, do nx 
develop flaps or pads. Nevertheless, they ma 
be able to do the same thing as those species po 
sessing them. The females of all species of m 
rine catfishes have larger, somewhat different] 
shaped ventral fins, than the males, regardless « 
whether they ever develop accessory structure 
Perhaps they use these fins to hold the eggs i 
the way a distantly related group of catfishe 
does, that is, like a ping-pong ball held betwee 
two paddles. 

Whatever the spawning behavior of the Se 
Catfish and its relatives, it is sure to be unique 
On the day before our fish spawned, we note 
that instead of the males desultorily chasing th 
females, as had been going on for some time, th 
females now and then rather vigorously chase 
the males.. Next June or July, we shall be lool 
ing for this telltale (we hope) behavior. Whe 
we see it, we intend to spend a long time in fror 


of our tank of Sea Catfish. 


Fire Ant Study 

A study entitled “The Program to Eradicate the 
| Imported Fire Ant — Preliminary Observations,” 
: is being distributed. This study was made by Dr. 
| John L. George, now with the U. S. Fish and 
\ Wildlife Service. Conclusions of the study rec- 
ommend that a clearly-defined need be “dem- 
onstrated for the use of pesticides against an 
| insect pest, rather than their use as a matter of 
course. The report concludes: “The use of pesti- 
.cides presents a most serious challenge in view 
of the truly tremendous increase in use in the last 
decade, the highly toxic character of many of 
these, and possible cumulative effects at sublethal 
levels.” 


Alaska Survey 
In September, Research Associate Richard O. 


Cooley made a short trip to Alaska to assess natu- 
tal resource problems in relation to the impending 
statehood of Alaska. Through his wide acquaint- 
ance, gained in five years in the Territory, Mr. 
Cooley developed several possible methods 
whereby the Foundation might cooperate with 
Alaskan agencies in research projects relating to 
utilization of resources in the new State. 


Advisory Council Meeting 

Early in October the Foundation staff met with 
Firman E. Bear of Rutgers University, Stanley A. 
Cain of the University of Michigan, Caryl P. 
Haskins of the Carnegie Institution of Washington, 
Carl O. Sauer of the University of California and 
Paul B. Sears of Yale University, all members of 
our Advisory Council. The meeting reviewed cur- 
rent educational and research projects and con- 
sidered future activities in which the Foundation 
might make significant contributions. 


I.U.C.N. Meeting 
The Zoological Society and the Conservation 
Foundation were represented at the 7th Technical 
Meeting of the International Union for the Con- 
servation of Nature in Athens by Dr. Edward H. 


: 


: 


News from the Conservation Foundation 


Graham of the Soil Conservation Service. Harold 
J. Coolidge of the National Research Council, a 
member of the Foundation’s Advisory Council, 
also attended. Noel Simon, the chairman of the 
Kenya Wild Life Society, with whom we have 
worked on the preservation of African fauna, was 
given assistance to enable him to attend the meet- 
ing also. 


Film Strip Preview 


Our Audio-visual Department, in collaboration 
with IMPCO, Inc., has completed three series of 
three film strips each for elementary, junior high 
and high school use. These films develop the 
concept of supply and demand and man’s inter- 
dependence with his environment. A preview of 
the strips was held at the Johnny Victor theatre, 
which was made available to us by the Radio 
Corporation of America, for a group of educators, 
journalists and businessmen. The strips and a 
teacher-guide will be available to schools through- 
out the country. 


Conservation Achievement Test 


A test to appraise student awareness of con- 
servation problems and concepts has been devel- 
oped by the Educational Testing Service of 
Princeton, N. J. About a thousand 9th and 10th 
grade pupils are now taking the experimental 
form of the test and after review it will be widely 
used. Eventually the results will form a basis for 
further work in developing sounder approaches to 
conservation education. 


Resource Training Meeting 


The Natural Resources Study Committee, the 
University of California at Berkeley and the Con- 
servation Foundation organized a meeting at 
Berkeley on November 3-5 to compare graduate 
and undergraduate conservation programs and re- 
search and training in natural resources. Repre- 
sentatives of 20 universities and colleges, several 
governmental agencies and members of other 
groups attended. Roger Hale of the Foundation 
staff organized the meeting. 
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BEHIND THE SCENES 


NEWS AND NOTES OF THE ZOOLOGICAL PARK, THE AQUARIUM 
AND THE DEPARTMENT OF TROPICAL RESEARCH 


Joseph A. Davis, Jr., Appointed 
to Mammal Staff at Zoo 

Joseph A. Davis, Jr., was appointed Assistant 
Curator of Mammals on the staff of the Zoologi- 
cal Park on November 1. He was graduated 
from Fordham University in 1951 and at present 
is completing his work for a doctorate in verte- 
brate zoology at Cornell University. 

Mr. Davis was in the Medical Service Corps 
of the Air Force from 1951 to 1953, was an as- 
sistant in the Department of Mammals at the 
American Museum of Natural History in 1954, 
and from 1956 to 1958 was a teaching assistant 
in conservation and biology at Cornell. He has 
done field work in the western United States and 
in Mexico. 


Platypus Dies of Pneumonia 

Patty, the eldest of the three Platypuses which 
came to us from Australia on June 7, was found 
dead on the morning of November 8. The ap- 
parent cause of death was pneumonia but sus- 
picious lesions on the liver are being studied. 
She was about 21% years old. 

Her weight had declined from 2.11 pounds on 
October 2 when Patty, Pamela and Paul were 
taken into winter quarters from the out-of-doors 
Platypusary, to 1.67 pounds. 

Pamela and Paul, after some erratic feeding 
behavior, seem to be doing well. 


“TR.” Exhibit in the Zoo 


In commemoration of Theodore Roosevelt’s 
centenary, the Zoological Park made an exhibi- 
tion of “T.R.” mementos in the Lion House dur- 
ing the week of October 27-November 2. 

Mr. Roosevelt was president of the Boone and 
Crockett Club in 1894 when a group of club 
members proposed the establishment of the New 
York Zoological Park, and he appointed the 
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committee which obtained a charter from the 
State Legislature. All through the early years of 
the Society he kept closely in touch with affairs 
at the Zoological Park. 


MEMENTOS OF THEODORE ROOSEVELT 
AND THE NEW YORK ZOOLOGICAL SOCIETY 


The exhibit included what is probably the 
only living souvenir of the President-naturalist — 
a South American Tortoise, named “Teddy,” col- 
lected during the Roosevelt expedition to South 
America in 1913 and presented to the Zoo in 
1914. It is today the oldest animal in the 
collection, after 44 years on exhibition. It was 
adult when it came. 

Also included was the mounted head of a 
White Rhinoceros shot by Mr. Roosevelt in the 
Upper Sudan on January 28, 1910, and now in 
the National Collection of Heads & Horns in 
the Zoo. A number of letters from Mr. Roosevelt 
to Dr. William Beebe were also shown. 


IN BRIEF 


-Duck-searer Needed. There was a time, many 

years ago, when the staff of the Zoological Park 
‘welcomed the autumn influx of wild Canada 
Geese, Mallards and Black Ducks that settled 
»on our Wildfowl Pond and thrived on the grain 
‘we threw out for them. In those days our own 
‘collection of ducks was small and the visitors 
‘were considered a good show. Now, however, 
when we try to keep a large and varied collection 
of pinioned ducks, we are finding it almost im- 
possible to feed them; the visitors come in such 
‘numbers and eat so much that our own birds do 
‘not get enough to eat. There have already been 
several losses of valuable waterfowl. As yet we 
have found no unfailing way of scaring the visi- 
tors off or directing them to continue their south- 
ward migration. 


Elections and Appointments. President Os- 
born has been elected a Foreign Fellow of the 


Zoological Society of London . . . Director Coates 
of the Aquarium was made a Fellow of the 
Academy of Zoology of Agra, India . . . Dr. 


Nigrelli, the Aquarium’s Pathologist, has been 
appointed full Adjunct Professor of Biology in 
the Graduate School of Arts and Sciences of 
New York University . . . Dr. Myron Gordon, 
the Aquarium’s Geneticist, has been invited by 
the Hebrew University in Jerusalem to give a 
series of lectures on fish genetics, and to advise 
the Israeli government’s fish culturists on im- 
provement of their pondfish operations from a 
genetics viewpoint. 


Near Miss in the Penguin House. Try as 
we —and the penguins — will, we seem unable 
to hatch an egg in the Penguin House. ‘The King 
Penguins tried it twice in the past and each 
time the egg was cracked before hatching. The 
Humboldts are the latest to try and they brought 
an egg within a day or two of term, thanks to the 
rock wall we built about the incubating bird. 
But at the very end some bumbling bird stepped 
on the egg and it went the way of the others. 


Off to Simla. Dr. William Beebe and the staff 
of the Department of Tropical Research left on 
November 7 for the department's field station at 
Simla, Arima Valley, Trinidad. 


‘ 


: : 


Roof Over Their Heads. Re-roofing of the 
Antelope House required most of the summer 
and for that period most of the animals were not 
on exhibition. The roof was completed in Octo- 
ber, the antelope collection is again visible, and 
the job of returning the regular occupants to 
their stalls was accomplished without incident. 


Five Days a Week. Because of the fewness of 
visitors to Coney Island during the winter 
months, the Aquarium will be closed on Mon- 
days and ‘Tuesdays, except when holidays fall 
on those days. ‘The seven-days-a-week schedule 
will be resumed in the spring. 


Benny Is Deposed. When we acquired three 
young California Sea Lions this fall we were 
afraid that Benny, an aggressive older Sea Lion, 
would harass them. On the contrary: the young- 
sters stick together, “porpoising” and playing con- 
stantly, and have thoroughly intimidated Benny. 


PUBLICATIONS OF INTEREST 


LIVING BIRDS OF THE WORLD. By E. Thomas Gilliard. 
400 pp. Many black-and-white and 217 color illus. Doubleday & 
Company, Inc., Garden City, New York. $12.50. 

Our interest in birds often remains confined to those 
of our own locale and we lose the perspective and en- 
joyment which familiarity with their ramifications 
throughout the world will bring us. “Living Birds” is 
a remarkably readable and comprehensive review of the 
avian world backed up by a spectacular group of fine 
photographs. It is not merely a picture book, but con- 
tains more than 200,000 words of fascinating text sum- 
marizing an amazing amount of up-to-date life history 
and structural information. The American naturalist 
can read how a Barn Owl may capture prey in complete 
darkness and how Oil Birds find their way in South 
American caves, or he may compare the surprising 
habits of our native Cowbirds with the wonderful para- 
sitic practices of European Cuckoos. Elephant Bird eggs 
and “Thermometer Birds,” Puffin life and Tody nests, 
Hornbills and Jacamars, Honey-guides and Manakins — 
all are reviewed with discernment, so that exciting fea- 
tures are brought to light. 

A few errors in a work of this scope are inevitable, 
and there are some mistakes in the text and a misidenti- 
fication or two among the pictures. 

Zoological Society members will be pleased to note 
the many fine photos from the Zoo’s collection which 
have been used. The beautifully reproduced color and 
black-and-white photographs are a major contribution. 
Certainly several species have rarely, if ever, been illus- 
trated before, and while many of the photos are of cap- 
tive specimens, Dr. Gilliard has selected many pictures 
which are calculated to show something of the bird’s life 
or habits. This book is likely to be the “standard work” 
for some time to come and will certainly increase the in- 
cidence of nomadism among bird enthusiasts. —W. G. C. 
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A FIELD GUIDE TO REPTILES AND AMPHIBIANS OF 
EASTERN NORTH AMERICA. By Roger Conant. Illustrated 
by Isabelle Hunt Conant. Pp. xviii + 366, 62 figs., 40 pls., 248 
maps. Houghton Mifflin Company, Boston, 1958. $3.95. 

This is the book herpetologists and naturalists inter- 
ested in amphibians and reptiles have been waiting for. 
It is here at last — and just in time for the Christmas list 
of every reader of ANtIMaL Kincpom. One cannot write 
an objective review of this book without making fre- 
quent use of superlatives. In this day of high publica- 
tion costs even the price deserves a commendable 
superlative. It is indeed noteworthy that Houghton 
Mifflin can publish such an excellent and copiously il- 
lustrated book — many illustrations in color — for a price 
under $4.00. 

Roger Conant, Curator of Reptiles and Publicity at 
the Philadelphia Zoo, and his wife, Isabelle Hunt 
Conant, former photographer at the same institution, 
have been working long and diligently on their Field 
Guide. They have experimented and improvised to 
make the illustrations the best ever produced on any 
amphibian and reptile fauna. The colored plates were 
made from black and white photographs hand-colored 
by Mrs. Conant. The result is an outstanding collection 
of pictures that make identification of the species and 
subspecies a simple and pleasant process. 

In his text Roger Conant has assembled a vast amount 
of detailed, often quantitative, data on each form treated. 
The known geographic distribution of every form east of 
the 100th meridian is shown on detailed maps, which 
represent the latest summary of our knowledge of the 
distribution of these species. There are general intro- 
ductory sections on collecting, shipping, and keeping 


amphibians and reptiles as pets, as well as the snake-bi 
problem. 

This Field Guide is the latest of the Peterson seri 
and is the first to be illustrated directly from living spec 
mens. It is a book that will fill many needs and is ce 
tainly a must item for every field naturalist, as well ; 
anyone with even an incipient interest in herpetology. 


J. A. OLIVER 


ANIMALS IN INDIA. By Ylla. 35 pp. of text, 24 pp. 
color gravure, 68 pp. of monochrome gravure. Harper & Bro: 
New York, 1958. $10.00. 

This is the book Ylla was working on when she we 
killed in an accident while photographing a bullock rac 
at a country fair at Bharatpur in the spring of 195: 
She was a great animal photographer and it now appea 
from her diary that is the only text of the book, apa 
from the not always entirely accurate captions to tk 
pictures, a charmingly observant and vivid writer as wel 
In 1952 she graduated from Zoo animals to animals i 
the wild, and “Animals in Africa” was the result. “An 
mals in India” will have a greater general appeal, f 
scenes of people-and-animals are included (the gaudil 
decorated elephants participating in the festival ¢ 
Dasara, elephants working, the tiger hunt, snake charn 
ers, bullock carts gathering for the fair, the final, hear 
breaking picture of white bullocks racing — such a scer 
as she was photographing when she was killed). Mue 
is owed to her friend Luc Bouchage, who has give 
“Animals in India” a superb design. Everyone who kne 
Ylla will feel that this is a fitting memorial to her an 
regret, again, her untimely death. — W. Br. 


New Members of the New York Zoological Society 


Benefactor Dr. Orrea F. Pye 
Saul Blickman Mrs. Arthur Schleifer 

Dr. John J. Scott 
Associate Founder David B. Solove 
Curt H. Reisinger Adrian Van Sinderen 
Supporting Annual 
Wiley Blair, Jr. Brig. Gen. John S. Allard, 
Frank S. Butterworth, Jr. U.S.A.F. Ret. 
Mrs. C. Neuman de Vegvar Mrs. Gilbert Ancowitz 
Henry S. Glazier, Jr. Mrs. Donald Arthur, Jr. 


Dr. Melville B. Grosvenor 


~The Rev. Thomas J. Bigham 


reek Mrs. Robert Brill 
Contributing Laurence Caine 
Mrs. Nettie Benenson Dr. Emanuel Chusid 
Mrs. M. E. Borish R. A. Daalmeyer 
Miss Joy Chute Mrs. O. M. Elliott 
Edwin F. Gamble Larry Eschen 
Avrom M. Goodman Miss Joanna Fields 
Lloyd Hamburger Dr. John T. Finkenstaedt 
Miss Anne Barbara Hesse Harold R. Fox 
Lester Jones ~ Mrs. Richard B. Franken 
Dr. Richard C. Karl B. M. Franklin 
Bruce Koloski Dr. Douglas G. Gemeroy 
George Lande Dr. Norman Goldfarb 
Mrs. Robert London Eugene Gottesman 
Capt. Robert Mogul Mrs. Martin Gross 


190 


(Between September | and October 31, 1958) 


Kenneth C. Halliday, Jr. 
Norris Harkness 

Mrs. G. W. Hedman 
Dr. Amanda Hoff 

David Joseph 

George C. de Kay 

Dr. Seymour Koenig 
Mrs. Julia Larsen 

Mrs. Bernard W. Levinger 
Miss Elizabeth A. Martin 
Charles B. O’Brien 

Dr. T. Dennie Pratt 
Miss Leonora D. Price 
Mrs. Chester T. Reed 
Robert J. Reichert 

Mrs. Joan Rice 

Dr. Louis A. Rosenblum 
Mrs. Hede Schloss 

Paul Shapiro 

Virginia Sheward 

Mrs. Isabelle S. Taylor 
Lawrence Tudda 
Everard M. Upjohn 
Miss B. Veit 

Harold L. White 

Mrs. George C, Wicgle 
Miss Leopoldine Wigle 
Miss Joyce R. Wilson 


INDEX 


: Figures in black type indicate that the reference is to, or includes, 
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slexander, Anne J., ‘“‘Peripatus: Fierce 
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illigator Pool, in Reptile House, 31 

slsophis vudi, 37 

endy, Orang-utan, portrait of, 18 

encistrodon contortrix, 40 

. contortrix contortrix, 40, 43 
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pictigaster, 40, 42 
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sHC, used against insects, 2 
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tirths, in Zoo, 127 
itis nasicornis, birth of, 159 
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slancou, Lucien, ‘“‘The African 
Buffaloes,” 56 
sooks reviewed: 
“Reptiles Round the World,” 31 
“Extinct and Vanishing Birds of the 
World,” 62 . 
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“Snakes in Fact and Fiction,” 95 
“Zoogeography — the Geographical 
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“Spiders, Scorpions, Centipedes and 
Mites,” 96 
“Talking of Animals,’’ 128 
“Animals in Motion,” 160 
“First Days of the World,” 160 
“The First People in the World,” 160 
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“Living Birds of the World,” 189 
“A Field Guide to Reptiles and 
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ower Bird, Regent, Cover No. 2 
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Tidges, William, ‘‘Africa’s Champion 
Digger,’’ 20 
“Two Rare Insectivores,”’ 90 
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habits oy S65) «< 
Cape, 
Dwarf, sketch of, 59 
uffalo Fish, in plastic bag, 27 
Stard, Kori, 16 
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an, Dwarf, newly arrived, 79 
er, virus test on fish, 95 


an illustration, map or design. 


Carettochelys insculpta, 132 
Cassowary, Papuan, 132 
Catfish, Gafftopsail, 184, 185 
Sea, 182 
Census, Zoo, for 1957, 29 
Cheetah, 110 
Children’s Zoo, 5,000,000th visitor, 94 
Coates, Christopher W., Fellow of 
Academy of Zoology, 189 
and James W. Atz, “Olaf: 1,000 Pounds 
of Walrus Charm,” 66 
Cobra, King, growth of, 158 
no eggs in 1958, 95 
Coly, Natal Striated, 49 
Conch, plentiful in Exumas, 38 
Condor, Andean, in Moscow Zoo, 148 
Conservation Achievement Test, 187 
Conservation, Exuma Cays project, 34 
of African fauna, 162 
Conservation Foundation: 
book planned on pesticides, 61 
‘Survival,’ TV program, 61 
Walford marine study, 61 
business men and conservation, 92 
Fire Ant program, 92 
new Trustees, 92 
oil drilling operations, 92 
pesticides and forest spraying, 92 
Dr. Osborn at Detroit, 126 
new publications, 126 
urban growth, 126 
education program, 126 
forest spraying, 126 
Richard A. Cooley on staff, 126 
Advisory Council meeting, 187 
Alaska survey, 187 
film strip preview, 187 
Fire Ant study, 187 
I.U.C.N. meeting, 187 
resource training meeting, 187 
Consuls General, visit Zoo, 94 
Conway, William G., builds Flamingo 
nests, 77 
“Tt’s Carrot Oil That Makes Our 
Flamingos Red — But Why?” 169 
“Fine Feathers Make the Bird,’’ 137 
to Helsinki meetings, 94 
Copperhead, Broad-banded, 40, 42 
den in Mianus Gorge, 4 
distribution of, 42 
Northern, 40, 43 
snakes confused with, 40 
Southern, 40, 43 
Trans-Pecos, 40, 42 
Cousteau, Jacques-Yves, 63 
Crab, Fiddler, 15 
habitat of, 12-15 
Crandon Park Zoo, tortoises to, 30 
Crane, Jocelyn, collecting, 15 
elected to N. Y. Academy of Sciences, 30 
“Little Crab with a Big Empire,”’ 12 
Crocodile, Johnson’s, 132 
Crocodylus johnsoni, 132 
Cummins, Ray, 112 
Curran, John, 109 
Cyclurus, 38 
figginsi, 37 


D 


Dacca, portrait of, 18 
DDT, used against insects, 2 
Darling, Dr. F. F., receives grant, 158 
Davis, Joseph A., Jr., new Assistant 
Curator of Mammals, 188 
Deer, Formosan, destroyed, 160 
White-tailed, 109 
Demansia textilis, 23 
Denisonia superba, 23 
Dieldrin, used against insects, 2, 4 
Diet, for Aard-vark, 20 
for Flamingo color, 169 
Dingo, pups born, 29 nA 
Dipodomys spectabilis spectabilis, 81 
Dog, Australian Wild, pups, 29 
Dublin Zoo, reptiles sent to, 30 
Duck, Wood, in molt, 141 
Duiker, Blue, 16 


E 

Echidna, 130 
Elaphe vulpina vulpina, 40 
Elephant, African, at waterhole, 168 

chapter from book on, 133 

Indian, births in Moscow Zoo, 149, 150 
Elephant Seal, in pool, 48 
Elk, American, sheds antlers, 63 
Eumomota superciliosa, 6, 7,10, 11 
Eurycea lucifuga, 79 
Exuma Cays, 34, 35, 37 

National Park, 34 


F 


Falk, Sam, photographs by, 109-113 
Ferret-Badger, received, 47 
Fiddler Crab, 15 
habitat of, 12-15 
Fire Ant, 4, 5, 92, 187 
Fire, in Africa, 165 
Fish, shipped in plastic bags, 27 
Zebra, stings tankman, 29 
Flamingo, American, 170, 173 
nests for, 77 
Chilean, nest for, 77 
European, 169 
feeding of, 171 
Lesser, 170 
new sign, 172 
Fleay, David, “‘Platypuses in the Zoo 
Again,” 
Rosemary, ‘“‘How to Capture a 
Goanna,”’ 73 
Frick, Dr. Henry Clay, presents 
pompanos, 142 


G 


Galapagos Tortoises, winter in 
Florida, 30 
Galeichthys felis, 182 
Gandal, Charles P., named Veterinarian 
of Zoo, 94 
work on tumors, 159 
Gannet, Cape, nesting, 166 
George, John L., “It’s High Time We Solve 
the Pesticide Problem,”’ 2 
Goanna, 73-75 
Goose, Hawaiian, 82-89 
Gordon, Myron, invited to lecture, 189 
receives grant, 158 
Gorilla, Oka, and keeper, 111 
Goss, Leonard J., named Director of 
Cleveland Zoo, 94 
Grants, to and by Society, 158 
Grasshopper Mouse, Coues, 81 
Guacharo, 115, 120 
nesting site, 116, 118, 119 
Gypsy moth, 3 


H 


Hippopotamus, breeds in Moscow Zoo, 151 
Histiostoma nigrellii, 93 
Holothurin, 127 : 
Hornbill, Casqued, 50, 51, 54, 55 
habitat of, 51 
nest hole of, 52 
takes anthill earth, 53 


Iguana, Galapagos Land, 110 

In-service Teachers’ Course, 63 

Institut Oceanographique, medal to 
Dr. Osborn, 63 

Israel, fish sent to, 27 


J 
Jaguar, cubs in Zoo, 146 


K 


Kangaroo, Great Gray, 131 
Kangaroo Rat, Banner-tailed, 81 


19] 


Kilham, Lawrence, ‘‘Hornbills in the 
Garden,”’ 50 

King of Morocco, visits Zoo, 29 

Kinne, Russ, photos by, 34-39 

Kudu, Greater, in Africa, 163 


L 


Lannon, Albert, 110 
Laticauda colubrina, 79 
Leiocephalus carinatus, 37 
Lions, in springtime, 81 
Livingstone, home of, 14 
Lizard, Curly-tailed, 37 

Moloch, Cover No. 1 

received at Zoo, 30, 159 

Longevity, of Condor in Moscow, 148 
Lure, animal, by Cantil, 45 


M 


Macaque, Albino Toque, Cover No. 5 
Malathion, used against insects, 2 
McKinney, Hon. Herbert, at Exuma 
Cays, 37 
Mephitis macroura, 153, 157 
mephitis, 154, 156, 177, 179 
Mianus River Gorge Conservation 
Committee, 43 
Mite, named for Dr. Nigrelli, 93 
Moccasin, Cottonmouth, confused with 
Copperhead, 44 
Moloch horridus, 30, 159 
Moloch Lizard, received, 30 
Molting, in birds, 137 
Monkey, Red-faced Uakari, 145 
Moscow Zoo, 147-152 
Motmot, Turquoise-browed, 6, 7, 10, 11 
Mountain Devil, 30 
Mouse, Bailey Pocket, 80 
Coues Grasshopper, 81 
Desert Pocket, 80 
Mousebird, 49 
Mouthbreeding, by Sea Catfish, 182 


N 
Neglia, Joseph, 113 
Nene, 82-89 
Neotoma albigula albigula, 80 
Nigrelli, Ross F., named Adjunct 
Professor, 189 

work on holothurin, 127 

mite named for, 93 

talks by, 30 
Northeast Wildlife Conference, 30 
Notechis scutatus, 23 


fe) 


Odobenus rosmarus, 66, 67, 68, 70-72 
Oilbird, 115, 120 
nesting site, 116, 118, 119 
Oliver, James A., named Assistant 
Director of Zoo, 94 
named Director of Zoo, 127 
paper on Darwin, 158 
“The Not-so-frightful Copperhead,’’ 40 
“The Taipan, Australia’s Deadliest 
Snake,” 23 
Olm, 17 
Onychomys torridus torridus, 81 
Orang-utan, Andy, portrait of, 18 
Sandra, portrait of, 19 
O’Reilly, John, at Exuma Cays, 37 
Orycteropus afer ruvanensis, 20 
Osborn, Fairfield, editorial: ‘Remarks at 
Annual Meeting,” 1 
“Land and Ocean Sanctuaries,’ 33 
“The World at the Zoo,”’ 65 
““A Useless Law,” 97 
“The Mind of a Whale,’ 129 
“Protection of Wild Animals,” 161 
Fellow of Zoological Society of 
London, 189 
receives gold medal, 63 
shakes hands with Whale, 159 
with Consuls General, 94 
Ostrich, Masai, 144 
South African, and fire, 144 
Otter, Giant, 112 
Oxyuranus scutellatus, 23, 25 
scutellatus canni, 25 


P 


Paleosuchus palpebrosus, 79 
Parakeet, tumors in, 159 


192 


Penguin, Adelie, in collection, 17 
on exhibition, 64 
Gentoo, 113 
Humboldt, egg broken, 189 
King, in molt, 139 
Peripatus, 122, 125 
distribution of, 123 
Perognathus baileyi baileyi, 80 
penicillatus penicillatus, 80 
Pesticides, problem of, 2 
Pilegard, Charles, 110 
Platypuses, expected, 93 
arrival, 107 
big male, 105 
habitat in Australia, 98, 101, 102 
night’s food, 106 
Paddy, 103, 104 
Pamela, 99 
Patty, 99 
dies, 188 
Paul, 99 
presentation ceremony, 108 
“settling in,’ 158 
Pocket Mouse, Bailey, 80 
Desert, 80 
Polar Bear, in pool, 49 
Pompano, Longfin, 143 
Pseudechis australis, 23 
porphyriacus, 23 
Pterois volitans, 29 
Python, Green, 144 


Q 
Quail, Harlequin, 80 
Question House, questions asked at, 31 
Quinn, Michael, with Gorilla, 111 


R 


Raabe, Robert, 130, 131 
“To Australia and Back with 
Animals,” 130 
Rajpur, portrait of, 19 
Raniganj, portrait of, 19 
Rat, Banner-tailed Kangaroo, 81 
Pack, 80 
Ray, Carleton, at Exuma Cays, 36 
receives doctorate, 127 
talks by, 31 
“The Exuma Cays Park Project,’ 34 
Record, ‘“‘Sounds of North American 
Frogs,” 31 
Reindeer calf, 146 
Reptile House, pool in, 31 
Ripley, Dillon, ‘“The Nene Can Be 
Saved,” 82 
Roosevelt, Theodore, centennial 
exhibit, 188 
Ruminants, wild, law modified, 159 


Ss 


Salamander, Cave, 79 
European Blind, 17 
Sandford, Lloyd, art exhibit, 62 
Sandra, Orang-utan, portrait of, 19 
Scott, Peter, and Nene, 89 
Seal, Elephant, in pool, 48 
Gray, at Aquarium, 78 
growth of, 158 
Harp, at Aquarium, 78 
Sea Lions, new, 189 
Sea Snake, Common Banded, 79 
Shebbeare, E. O., ‘‘The Birth of Soondar 
< Mooni,”’ 133 
Simon, Noel, 158, 165 
Skunk, distribution of, 177 
habits of, 153-157 
Hognosed, 177 
Hooded, 153 
Spotted, 155, 178 
Striped, 154, 156, 177, 179 
Skutch, Alexander F., “The Turquoise- 
browed Motmot,” 6 
Sladen, Dr. William J. L., 17 
Snake, Bahamian Racer, 37 
Common Banded Sea, 79 
Brown, 23 
Copperhead, Australian, 23 
Broad-banded, 40, 42 
den, 41 
Northern, 40, 42, 43 
Southern, 43 
Trans-Pecos, 40, 42 
warning sign, 41 
Cottonmouth Moccasin, confused with 
Copperhead, 44 
Death Adder, 23 


Green Python, 144 : 
Hog-nosed, confused with Copperhead 
44 | 
King Brown, 23 | 
King Cobra, 95 
growth of, 158 
Milk, confused with Copperhead, 44 | 
Mulga, 23 
Red-bellied Black, 23 ‘ 
Red-spotted Garter, confused with 
Copperhead, 40 
Rhinoceros Viper, birth of, 159 
Taipan, received, 23 
Tiger, 23 
Western Fox, confused with 
Copperhead, 40 
Snakebite, Copperhead, 45 
Snakes, three most dangerous, 23 
Snow, David, 118 : 
“Trinidad’s Oilbirds Are Yielding 
New Facts,” 117 
Solanto, Salvatore, 113 
Solenodon, Haitian, 90 
Hispaniolan, 90 
Solenodon paradoxus, 90 
Sosnovsky, I., “Moscow Garden: Oldest 
Zoo in the Soviet Union,”’ 147 
Spilogale pygmaea, 155 
putorius, 155 
interrupta, 155 
Spraying, against insects, 2 


T 


Taipan, received, 23, 25 
Tenrec, 91 
Tenrec ecaudatus, 91 
TEPP, used against insects, 2 
Thamnophis sirtalis concinnus, 40 
Tigers, portraits of, 18, 19 
Tilapia, sent to Hawaii, 27 
Tilapia melanopleura, 27 
zilli, 27 
Toad, Colombian Giant, 112 
Tolstoy, Col. Ilya, at Exuma Cays, 34, 36 
Tortoise, Galapagos, winters in Florida, 3 
South American, ‘‘Teddy,”’ 188 
Toxaphene, used against insects, 2 
Trachinotus glaucus, 143 
Treichel, George, ‘“‘Africa — and Our 
Wildlife Heritage,’”’ 162 
at Gannet colony, 166 
Tumor, in parakeet, 159 
Turtle, Green, rare now, 37 
Loggerhead, as food, 39 
Pitted-shell, 132 


U 


Uakari, Red-faced, 145 
Uca tangeri, 15 
tetragena, habitat of, 12 
tetragonon, 12 
habitat of, 13 


Vv 


Van Gelder, Richard G., “But They All 
Smell Like Skunks,’ 153 
“Skunks — Variation on a Natural 
Theme,” 176 
Verheyn, R., on habits of Aard-vark. 21 
Viper, Rhinoceros, birth of, 159 
Vulture, Brazilian Turkey, 113 
chick, 48 


WwW 


Walrus, in Moscow Zoo, 149 

Olaf, Cover No. 3, 67, 68, 70-72 
Waterhole in Africa, Cover No. 6 
Wildfowl, migrant, create problem, 189 
Wildlife, effect of pesticides on, 4 
Winter scenes, in Zoo, 48, 49 ’ 
Woodpecker, Great Black, received, 158 


Z 


Zebra, in Africa, 162 
Zebra Fish, Cover No. 4 
stings tankman, 29 
Zoo, admission fee, 64 
census for 1957, 29 
Moscow, 147-152 


‘Mem bership in the Zoolo: gical Si aciely 


cant begin 100 soon... 


This Christmas, give a 
Membership 


Use the attached postcard. We'll send 
an announcement for you to give or 
mail to THE NEw MEMBER. 


Pick SOMEONE on your Christmas list who will enjoy the coming annual meeting 
at the Waldorf-Astoria in early January (motion picture program and special 
exhibits) , Zoo garden parties, visits to the Zoo and Aquarium (guest tickets for 
friends) , curator-conducted tours, subscription to ANIMAL KINGDOM and many 
other privileges. 


